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(54) DEVICE AND METHOD FOR TRANSMITTING IMAGE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To control a data transmission quantity per packet 
"corresponding to a transmission rate. 

SOLUTION: When a high speed transmission mode is instructed by a switch 24, 
a transmission control circuit 22 reduces video compressibility in a video 
compressing circuit 14, makes a packet generating circuit 16 generate a packet 
on a condition of code division multiplex number k=8 and makes a spread 
spectrum transmitting circuit 18 perform spread spectrum transmission with a 
great radio transmission gain. In the case of a medium speed transmission mode, 
the transmission control circuit 22 makes the video compressibility of the video 
compressing circuit 14 medium, makes the code division multiplex number (k) 
into 4 and makes the radio transmission gain medium. In the case of a low 
speed transmission mode, the transmission control circuit 22 enlarges the video 
compressibility of the video compressing circuit 14 and reduces the radio 
transmission gain on the condition of k=1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image sending set carry out providing the image coding means 
which carries out compression coding of the image information, a sending-out 
means send out the compression image information outputted from the image 
coding means concerned to a transmission line by the spectrum diffusion 
method, a transmission rate assignment means specify a transmission rate, and 
the control means control the compressibility of the image coding means 
concerned, and the number of the spectrum diffusion method concerned of 
diffusion sign sequences according to the transmission rate specified by the 
transmission rate assignment means concerned as the description. 
[Claim 2] Furthermore, the image sending set possessing an image pick-up 
means to supply the picture signal concerned to the image coding means 
concerned according to claim 1. 

[Claim 3] The sending-out means concerned is the image sending set according 
to claim 1 or 2 with which a spectrum diffusion transmitting means to multiplex 
and transmit after carrying out the diffusion modulation of the compression 
image information concerned by n diffusion sign sequences can be provided, 
and the sending-out rate concerned can change it freely according to the several 



n diffusion sign sequence to be used. 

[Claim 4] The control means concerned is an image sending set according to 
claim 3 which makes the compressibility of the image coding means concerned 
low, and enlarges the number of diffusion sign sequences concerned, so that the 
transmission rate specified by the transmission rate assignment means 
concerned is high. 

[Claim 5] The image transmitting approach of carrying out providing the image 
coding step which carries out compression coding of the image information, the 
sending-out step which send out the compression image information obtained by 
the image coding step concerned to a transmission line by the spectrum 
diffusion method, the transmission rate assignment step which specify a 
transmission rate, and the control step control the compressibility of the image 
coding step concerned, and the number of the spectrum diffusion method 
concerned of diffusion sign sequences according to the transmission rate 
specified at the transmission rate assignment step concerned as the description. 
[Claim 6] The sending-out step concerned is the image transmitting approach 
according to claim 5 which can possess the spectrum diffusion transmitting step 
multiplexed and transmitted after carrying out the diffusion modulation of the 
compression image information concerned by n diffusion sign sequences, and 
the sending-out rate concerned can change freely according to the several n 



diffusion sign sequence to be used. 

[Claim 7] The control step concerned is the image transmitting approach 
according to claim 5 which makes the compressibility of the image coding step 
concerned low, and enlarges the number of diffusion sign sequences concerned, 
so that the transmission rate specified at the transmission rate assignment step 
concerned is high. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to the image 
sending set and approach of transmitting an image with a video camera, a digital 
still camera, etc. about an image sending set and an approach. 
[0002] 

[Description of the Prior Art] Although the existing image transmission equipment 
modulates and transmits an analog video signal by analog modulation methods, 
such as frequency modulation, the various proposals also of the method which 
digitizes and carries out the digital modulation of the video signal, and transmits 



it are made. In such a digital image transmission system, the information 
compression of the image data is carried out in advance for a cutback of the 
transmission amount of data. Thereby, practical transmission of animation 
information and still picture information is attained also with small transmission 
capacity. 

[0003] The spectrum diffusion transmission system is proposed as a 
transmission system which was suitable for carrying out the radio transmission 
of the image data on the other hand. In the spectrum diffusion transmission 
system using a direct diffusion method, a sending set usually generates the 
baseband signaling which has wide band width of face extremely compared with 
former data from the **-SUBANDO signal of the digital signal which should be 
transmitted using diffusion sign sequences, such as a pseudonoise sign (PN 
code). Furthermore, it becomes irregular to the generated signal by digital 
modulation methods, such as PSK (phase shift keying) and FSK (frequency shift 
keying), it changes into RF (radio frequency) signal, and sends out in the air. In a 
receiving side, back-diffusion of gas is performed by taking correlation with an 
input signal using the same diffusion sign as a transmitting side, and it changes 
into a narrow-band signal with the bandwidth corresponding to former data for an 
input signal. Then, former data are reproduced by the usual data recovery. 
[0004] To information bandwidth, since transmission band width of face is very 



wide, under the conditions that transmission band width of face is certain, only a 
very low transmission speed is realizable in a spectrum diffusion transmission 
system, compared with the usual narrow-band modulation technique. 
[0005] In order to solve this trouble, code division multiplex is proposed. By this 
method, a high-speed information signal is changed into the parallel data train of 
two or more low speeds, after carrying out the diffusion modulation of each data 
stream by different diffusion sign sequence a sequence and each cross at right 
angles, it adds, and after that, it changes into a RF signal and sends out in the 
air. Thereby, high-speed data transmission can be realized under the conditions 
of transmission band width-of-face regularity, without lowering the diffusion 
coefficient of a diffusion modulation. 

[0006] By combining a spectrum diffusion transmission system and a picture 
compression coding technique, it becomes possible to transmit a high-definition 
image at a practical rate. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although the transmission 
amount of data increases the more in code division multiplex the more it makes 
[ many ] the number of multiplexing of sign division, the level of a synthetic wave 
falls more often according to the phenomenon (multi-pass phasing) in which the 
phases of a direct wave and a reflected wave differ depending on 



communication environment, and there is a fault of a lifting or a cone for 
communication failure and communication blackout. For example, when 
transmitting dynamic-image data in the state of compression, the problem which 
is an image of reaching far and wide also has the influence of lack of some of the 
data. That is, in the case of picture transmission, a part of data lack has bad 
effect on the prolonged transmission image following it. 

[0008] Moreover, since the amount of information after compression of image 
data changes with conditions, such as a pattern of an image, substantially, it has 
the problem that it may happen that it cannot transmit, in a fixed transmission 
speed. 

[0009] This invention aims at showing the image sending set and approach of 

solving such a trouble. 

[0010] 

[Means for Solving the Problem] The image sending set concerning this 
invention carries out providing the image coding means which carries out 
compression coding of the image information, the sending-out means send out 
the compression image information outputted from the image coding means 
concerned to a transmission line by the spectrum diffusion method, the 
transmission rate assignment means specify a transmission rate, and the control 
means control the compressibility of the image coding means concerned, and 



the number of the spectrum diffusion method concerned of diffusion sign 
sequences according to the transmission rate specified by the transmission rate 
assignment means concerned as the description. 

[0011] The image transmitting approach concerning this invention carries out 
providing the image coding step which carries out compression coding of the 
image information, the sending-out step which send out the compression image 
information obtained by the image coding step concerned to a transmission line 
by the spectrum diffusion method, the transmission rate assignment step which 
specify a transmission rate, and the control step control the compressibility of the 
image coding step concerned, and the number of the spectrum diffusion method 
concerned of diffusion sign sequences according to the transmission rate 
specified at the transmission rate assignment step concerned as the description. 
[0012] 

[Example] Hereafter, the example of this invention is explained to a detail with 
reference to a drawing. 

[0013] Drawing 1 shows outline configuration block drawing of one example of 
this invention. 10 is a pocket mold image transmitter (for example, digital video 
camera), and can photo a desired photographic subject with a video camera 12. 
The image compression circuit 14 carries out compression coding of the digital 
video signal outputted from a camera 12 with two or more compressibility 



according to for example, DV method or an MPEG method. The packet 
generation circuit 16 adds the header information from the transmission-control 
circuit (microcomputer) 22 to the compression image data outputted from the 
image compression circuit 14, generates the packet of predetermined size, and 
supplies it to the spectrum diffusion sending circuit 18. The header information 
supplied to the packet generation circuit 16 from the transmission-control circuit 
22 includes the information which specifies the sign division multiplex number k 
in the spectrum diffusion sending circuit 18. A spectrum diffusion modulation is 
carried out with the multiplex number k according to the sign division multiplex 
number k contained in the header, the packet outputted from the packet 
generation circuit 16 is changed into a radio signal, and the spectrum diffusion 
sending circuit 18 outputs it to an antenna 20. 

[0014] A switch 24 provides a user with two or more transmission modes 
prepared beforehand. A transmission mode has a high-speed transmission 
mode, a medium-speed transmission mode, and a low-speed transmission 
mode. A switch 24 is a transfer mode directions means to input into the 
transmission-control circuit 22 the transmission mode chosen by the user. 
[0015] Thus, it is received by the antenna 42 of a receiver 40 and the signal sent 
out in the air from the transmitter 10 (antenna 20) is inputted into the spectrum 
diffusion receiving circuit 44. After the spectrum diffusion receiving circuit 44 



changes the RF signal from an antenna 42 into a predetermined band, it carries 
out the back-diffusion-of-gas modulation of the receive packet according to the 
sign division multiplex number k contained in the header of a receive packet, and 
restores the packet before transmission. The packet resolver 46 extracts only 
compression image data from the output of the spectrum diffusion receiving 
circuit 44, and supplies them to the image expanding circuit 48. The image 
expanding circuit 48 elongates compression image data, and restores the 
original image data. The NTSC encoder 50 changes into an analog NTSC video 
signal the image data restored by the image expanding circuit 48, and impresses 
them to a monitor 52. Thereby, the image photoed with the camera 12 of a 
transmitter 10 is displayed on the screen of a monitor 52. 

[0016] Drawing 2 shows the basic structure of the packet transmitted by this 
example. One packet consists of headers 60 and bodies 62 of data. The 
compression image data or the message data which should be transmitted is 
held in the body 62 of data. A part or all of compression image data for one 
screen is held in the body 62 of data of one packet. A header 60 contains the 
flag of the sign division multiplex number k which controls the transmission rate 
of the body 62 of data, and acknowledgement existence, a frame type, a data 
length, the transmission place ID, and a checksum. The sign division multiplex 
number k determines the transmission rate of the body 62 of data by which a 



spectrum diffusion modulation is carried out. A frame type shows the message 
data with which the data held in the body 62 of data express compression image 
data, a command, or the status. A data length shows the die length of the body 
62 of data. The transmission place ID is an ID code which specifies the receiver 
of a transmission place in the case of having two or more receivers. A checksum 
is a code for checking by the receiving side whether the data of a header 60 
have been transmitted correctly. 

[0017] Drawing 3 shows outline configuration block drawing of the spectrum 
diffusion sending circuit 18. The packet data outputted from the packet 
generation circuit 16 are inputted into an input terminal 80. The sign division 
multiplex number register 82 extracts the sign division multiplex number k from 
the header 60 of the packet from the packet generation circuit 14, and holds it to 
the following packet. The data by which a current input is carried out from the 
packet generation circuit 14 judge whether it is header 60 part of a packet, and 
the header judging circuit 84 controls a switch 86 by the judgment result. A 
switch 86 sets k value which chose and chose the retention data k of the sign 
division multiplex number register 82 to the body 62 of data except a header as 
the number control circuit 88 of juxtaposition while choosing k= 1 to a header 60 
according to the judgment result of the header judging circuit 84. 
[0018] A deserializer 90 changes the packet from the packet generation circuit 



16 into the data stream of the number k of juxtaposition (a maximum of n) set up 
by the number control circuit 88 of juxtaposition. The diffusion coder 92 
generates the diffusion sign PN 0 only for synchronizations, and n diffusion signs 
PN1-PNn for data, and a multiplier 94-1 - 94-n carry out the multiplication of the 
n diffusion signs PN1-PNn from the diffusion coder 92 to the parallel data output 
of n pieces of a deserializer 90, respectively, and generate two or more sign 
channels. A switch 96 chooses the sign channel which becomes [ from ] 
effective among a multiplier 94-2 - 94-n according to the selection signal 
outputted from the selection-signal generation circuit 98. The selection-signal 
generation circuit 98 controls a switch 96 to choose the sign channel of the 
number according to the number k of juxtaposition set as the number control 
circuit 88 of juxtaposition. Here, in the case of k= 1 , a switch 96 does not choose 
the output of which multiplier 94-2 - 94-n, either. 

[0019] An adder 100 adds the output of the multiplier 94-2 chosen by the output 
and switch 96 of the diffusion sign PN 0 only for synchronizations, and a 
multiplier 94-1 which are outputted from the diffusion coder 92 - 94-n. The RF 
circuit 102 changes the output of an adder 100 into a transmit-frequencies signal, 
and supplies it to an antenna 20. The gain control circuit 104 controls the output 
level of the RF circuit 102 according to the sign division multiplex number k from 
the number control circuit 88 of juxtaposition. 



[0020] Drawing 4 is outline configuration block drawing of the spectrum diffusion 
receiving circuit 44. The RF circuit 110 changes the RF signal from an antenna 
42 into a predetermined frequency band. A synchronous circuit 112 generates 
the diffusion sign of a transmitting side, the sign synchronizing signal which 
synchronizes with a clock, and a clock signal according to the output of the RF 
circuit 110. The sign generating circuit 114 generates the same diffusion signs 
PNO-PNn as the diffusion coder 92 of a transmitting side according to the sign 
synchronizing signal and clock which are outputted from a synchronous circuit 
112. The carrier regenerative circuit 116 reproduces a carrier signal from the 
output of the RF circuit 110 according to the diffusion sign PN 0 for carrier 
playback which a coder 114 generates. The baseband demodulator circuit 118 
recovers the data of baseband from the output of the RF circuit 1 10 by each sign 
channel according to the carrier signal reproduced by the carrier regenerative 
circuit 116 at the diffusion sign PN 1 from the sign synchronizing signal from a 
synchronous circuit 112 and a clock, and a coder 1 14 - the PNn list. 
[0021] The sign division multiplex number register 120 extracts the sign division 
multiplex number k contained in a header 60 from the data of the 1st sign 
channel outputted from the baseband demodulator circuit 118, and stores it 
temporarily to the following packet. The header judging circuit 122 is the same 
circuit as the header judging circuit 84 of a transmitting side, and the data of the 



1st sign channel outputted from the baseband demodulator circuit 118 judge a 
header 60 or the body 62 of data, and switch a switch 124 by the judgment result. 
A switch 124 supplies k value which chose and chose the retention data k of the 
sign division multiplex register 120 to the body 62 of data except a header to the 
number control circuit 126 of juxtaposition while choosing k= 1 to a header 60 
according to the judgment result of the header judging circuit 122. A serializer 
128 compounds the data stream of the number k of juxtaposition (a maximum of 
n) specified among the outputs of n pieces of the baseband demodulator circuit 
118 by the number control circuit 126 of juxtaposition, and changes it into a 
serial. The output of a serializer 128 is supplied to the packet resolver 46. 
[0022] Drawing 5 shows the operation flow chart of the transmission-control 
circuit 22. Characteristic actuation of this example is explained with reference to 
drawing 5 . The transmission-control circuit 22 first investigates which shall be 
directed by the switch 24 among the high-speed transmission mode, the 
medium-speed transmission mode, and the low-speed transmission mode (S1, 
S4). 

[0023] The transmission-control circuit 22 makes [ many ] the amount of transmit 
data by making small image compressibility in the image compression circuit 14 
(S2), makes it sign division multiplex [ k= 8 ], and makes the packet generation 
circuit 16 generate a packet in the case of a high-speed transmission mode (S1) 



(S3). Since the sign division multiplex number k is large, the gain control circuit 
104 enlarges wireless transmitting gain, thereby, at a high-speed transmission 
rate, high-definition image data are. transmitted so that it may become the frame 
rate of about 1 law. 

[0024] (S4) and the transmission-control circuit 22 also make the amount of 
transmit data the amount of whenever [ middle ] by making image 
compressibility in the image compression circuit 14 into the value of whenever 
[ middle ] (S5), are made sign division multiplex [ k= 4 ], and make the packet 
generation circuit 16 generate a packet in the case of a medium-speed 
transmission mode (S6). Since the sign division multiplex number k is whenever 
[ middle ], wireless transmitting gain also becomes whenever [ middle ]. thereby, 
the image data of the image quality of whenever [ middle ] are transmitted so 
that it may become the frame rate of about 1 law at the transmission rate of 
whenever [ middle ]. 

[0025] (S4) and the transmission-control circuit 22 enlarge image compressibility 
in the image compression circuit 14, lessen the amount of transmit data (S7), 
make it sign division multiplex [ k= 1 ], and make the packet generation circuit 16 
generate a packet in the case of the low-speed transmission mode which is not 
medium speed, either, even when it is high-speed (S8). Since the sign division 
multiplex number k is small, wireless transmitting gain also becomes small. 



thereby, the image data of low image quality are transmitted so that it may 
become the frame rate of about 1 law at a low-speed transmission rate. 
[0026] By repeating the above, the amount of data transmission per one packet 
is dynamically changed according to the specified transmission mode. 
[0027] 

[Effect of the Invention] Since the rate of picture compression and the sign 
division multiplex number k of spectrum diffusion transmission are adjusted 
according to a transmission rate according to this invention so that he can 
understand easily from the above explanation, image data can be transmitted in 
the condition according to communication environment. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is outline configuration block drawing of one example of this 
invention. 

[Drawing 2] It is drawing showing the configuration of a packet. 

[Drawing 3] It is outline configuration block drawing of the spectrum diffusion 

sending circuit 18. 



[Drawing 4] It is outline configuration block drawing of the spectrum diffusion 
receiving circuit 44. 

[Drawing 5] It is the operation flow chart of the transmission-control circuit 22. 

[Description of Notations] 

10: Image transmitter 

12: Video camera 

14: Image compression circuit 

16: Packet generation circuit 

18: Spectrum diffusion sending circuit 

20: Antenna 

22: Transmission-control circuit (microcomputer) 
24: Switch 
40: Receiver 
42: Antenna 

44: Spectrum diffusion receiving circuit 

46: Packet resolver 

48: Image expanding circuit 

50: NTSC encoder 

52: Monitor 

60: Header 



62: The body of data 
80: Input terminal 

82: Sign division multiplex number register 
84: Header judging circuit 
86: Switch 

88: The number control circuit of juxtaposition 
90: Deserializer 
92: Diffusion coder 
94-1 _ 94-n: Multiplier 
96: Switch 

98: Selection-signal generation circuit 

100: Adder 

102: RF circuit 

110: RF circuit 

112: Synchronous circuit 

114: Sign generating circuit 

116: Carrier regenerative circuit 

1 1 8: Baseband demodulator circuit 

120: Sign division multiplex number register 

122: Header judging circuit 



124: Switch 

126: The number control circuit of juxtaposition 
128: Serializer 



